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(57) Abstract 

A hanger ( I ) in a combustion chamber in a combustion plant, such as a refuse 
incineration plant or a combustion plant in a power station has a surface which is 
exposed to corrosive influence from the combustion products. The surface material 
is a hot-corrosion -resistant nickel and chromium containing material made from a 
particulate starting material which by a HIP process has been unified to a coherent 
materia] substantially without melting the starting material. In terms of per cent 
by weight and apart from the common impurities and inevitable residual amounts 
of deoxidizing components the corrosion-resistant material comprises from 38 to 
75 % Or, at the most 0.15 %, at the most 13 % Si, at the most 1.0 % Mn, at 
the most 0.2 % B, at the most 5.0 % Fe, at the most 1.0 % Mg, at the most 2.5 
% Al, at the most 2.0 % Ti, at the most 8.0 % Co, at the most 3.0 % Mb and a 
balance of Ni, the aggregate contents of Al and Ti amounting at the most to 4.0 %, 
and the aggregate contents of Fe and Co amounting at the most to 8.0 %, and the 
aggregate contents of Ni and Co amounting at the least to 25 %. The corrosion- 
resistant materia) has a hardness of less than 310 HV measured at approximately 
20 °C after the material has been heated to a temperature within the range of 
550-850 °C for more than 400 hours. 
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A hanger in a combustion chamber in a combustion plant 

The present invention relates to a hanger in a 
combustion chamber in a combustion plant, such as a 
refuse incineration plant or a combustion plant in a 
5 power station, in which at least the surface of the 
hanger, which is exposed to corrosive influence from the 
combustion products, is made of a hot -corrosion- resis- 
tant material containing nickel and chromium. 

A hot -corrosion-resistant material in the present 
10 context means a material which is resistant to corrosion 
in the environment existing in the combustion chamber 
at an operating temperature ranging from 550 °C to 
1000°C. 

Hot -corrosion-resistant alloys containing chromium 

15 and nickel normally age-harden at temperatures exceeding 
550°C, viz., the alloy becomes harder and more brittle. 
In the case of cast members, to achieve excellent hot 
corrosion resistance, particularly in environments 
containing sulphur and vanadium from combustion prod- 

20 ucts, it is known to use an alloy of the type 50% Cr and 
50% Ni or an alloy of the type IN 657 consisting of 48- 
52% Cr, 1.4-1.7% Nb, at the most 0.1% C, at the most 
0.16% Ti, at the most 0.2% C+N, at the most 0.5% Si, at 
the most 1.0% Fe, at the most 0.3% Mg and a balance of 

25 Ni. After casting, the alloy comprises a nickel-rich 7- 
phase and a chromium-rich a-phase where both phases, 
depending on the accurate analysis of the alloy, may 
constitute the primary dendrite structure. It is known 
that these alloys age-harden at operating temperatures 

30 exceeding 600°C. This is because the alloy, when it 
cools off, does not solidify in its equilibrium state. 
When the alloy is subsequently at the operating tempera- 
ture, precipitation of the under -represented phase 
proportion occurs by transformation of the over-repre- 
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senteci phase proportion, which causes embrittlement 
characterized in a ductility of less than 4% at room 
temperature. Owing to these relatively poor strength 
properties, the alloys have been used exclusively for 
5 low- load cast members. 

Hangers in combustion chambers are used for 
supporting pipes and other elements to be mounted in the 
chamber. The hanger is typically mounted on the wall or 
ceiling, and during normal operation of the plant, the 

10 hanger is continuously loaded by the gravitational 
influence of the element supported and by any dynamic 
loads produced by vibrations in the element. When the 
combustion in the chamber is stopped or initiated heat 
stresses further occur at the locations where the hanger 

15 changes geometry, for example at the transition between 
a body piece and a mounting flange. 

It is technically feasible to manufacture the 
hanger from a material suitable for resisting the 
mechanical loads, such as steel, and provide the steel 

20 body with a facing of a hot -corrosion-resistant 
material, which can be applied as a coating by immersion 
of the steel body in melted material or by means of 
welding. 

It is well-known that nickel and chromium contain- 
25 ing alloys with a high content of chromium may provide 
good resistance to hot corrosion, but also thdt these 
alloys become very hard and thus brittle at temperatures 
exceeding 550 °C. A facing of such a material will often 
crack and thus expose the subjacent load-bearing 
30 material, which is then eroded away by the corrosive 
environment. Hangers with such a facing have to be 
inspected frequently and replaced when defects are 
ascertained. 
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The object of the present invention is to provide 
a hanger with an advantageously long life for the hot- 
corrosion-resistant material. 

In view of this, the hanger according to the 
5 invention is characterized in that the corrosion- 
resistant material is made of particulate starting 
material, which by a HIP process has been unified to a 
coherent material substantially without melting of the 
starting material, that in terms of per cent by weight 

10 and apart from the common impurities and inevitable 
residual amounts of deoxidizing components the cor- 
rosion-resistant material comprises from 38 to 75% Cr 
and optionally from 0 to 0.15% C, from 0 to 1.5% Si, 
from 0 to 1.0% Mn, from 0 to 0.2% B, from 0 to 5.0% Fe, 

15 from 0 to 1.0% Mg, from 0 to 2.5% Al, from 0 to 2.0% Ti, 
from 0 to 8.0% Co, from 0 to 3.0% Nb as well as optional 
components of Ta, Zr, Hf , W and Mo, and a balance of Ni, 
the aggregate contents of Al and Ti amounting at the 
most to 4.0%, and the aggregate contents of Fe and Co 

20 amounting at the most to 8.0%, and the aggregate 
contents of Ni and Co amounting at the least to 25%, and 
that the corrosion-resistant material has a hardness of 
less than 310 HV measured at approximately 20°C after 
the material has been heated to a temperature within the 

25 range of 550-850°C for more than 400 hours. 

Quite surprisingly it has proved that the material 
of this composition produced by the HIP process does not 
harden at the operating temperatures to which the hanger 
is exposed, and it is thus possible to maintain an 

30 advantageous low hardness of less than 310 HV20 and 
associated suitably high ductility of the hot-corrosion- 
resistant material. The low hardness limits or prevents 
crack formation in the material. The invention provides 
the further advantage that the material retains very 

35 fine mechanical properties even after a long-term heat 
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influence. Thus the material retains a high tensile 
strength combined with high ductility, which is quite 
unusual for nickel alloys with a high content of 
chromium. These properties also render it possible for 
5 the corrosion-resistant material to replace at least 
part of the usual load-bearing material of the hanger 
so that it can be formed with a lower weight than the 
hangers where the corrosion-resistant material is 
arranged as a facing on the outside of the material 

10 required for strength. In addition the effect is a 
saving in material. At the same time the material is 
extremely resistant to hot corrosion. 

To avoid considerable hardening of the hot -corros- 
ion-resistant material when the hanger is put to use, 

15 it is essential that the particulate starting material 
is neither melted nor exposed to considerable mechanical 
deformation at the manufacture of the hanger. The HIP 
process unifies the particulate starting material by, 
i.a., diffusion-based breakdown of the boundaries 

20 between the particles, which retains the very dense 
dendritic structure of the particles with closely 
adjacent dendrite branches. If the starting material 
were melted in connection with casting or welding, 
subsequent heating to temperatures exceeding 550 °C would 

25 release the inherent tendency of these materials to age- 
harden or precipitation harden to a high hardness. So 
far, in metallurgical terms no satisfactory explanation 
can be given for the suppression of the hardening 
mechanism in the HIP-produced material in the hanger 

30 according to the invention, but it has surprisingly 
proved to be the case. 

If the content of chromium of the material becomes 
less than 38%, the desired resistance to hot corrosion 
is not obtained. At the surface of the hanger, chromium 

35 reacts with oxygen to form a surface layer of Cr^O^ 
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protecting the subjacent material from the influences 
from the corrosive residual combustion products. The Cr 
content may advantageously be higher than 44.5%. If the 
content of chromium exceeds 75%, the nickel content of 
5 the material becomes too low, and in addition at the 
high temperatures used for the HIP process undesired 
local transformations into pure a-phase may occur, viz. , 
a chromium-rich phase without dendritic structure. The 
or-phase is brittle, and increasing proportions of this 

10 phase in the structure negatively affect the ductility 
of the material. Preferably the Cr content of the 
material is higher than 49% in order thus to increase 
corrosion resistance. 

The material has to have aggregate contents of 

15 cobalt and nickel of at least 25% to have the desired 
ductility counteracting cracking. If the alloy does not 
contain Co, the Ni content thus has to be at least 25%. 
Apart from said lower limit for the chromium content, 
there is no structurally motivated upper limit to the 

20 content of nickel. 

If the C content exceeds 0.15%, undesired carbide 
boundary layers may precipitate on the particle sur- 
faces, and precipitation of hardness -increasing car- 
bides, such as NbC, WC or TiC, may also occur. Depending 

25 on the amounts of the other components of the material, 
C may also form undesired chromium carbides. To achieve ^ 
high safety against precipitation of carbide compounds 
the C content is preferably less than 0.02%, but since 
C is a common impurity in many metals it may be suitable 

30 for economic reasons to limit the C content to 0.08% at 
the most. 

A silicon content of up to 1.5% can contribute to 
improved corrosion resistance, Si forming silicon oxides 
at the surface of the material, which are very stable 
35 in the environment existing in a combustion chamber. If 
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the Si content exceeds 1.5%, undesired amounts of 
hardness -increasing silicides may precipitate. Si may 
also have a solution- strengthening effect on the nickel- 
rich 7-phase in the basic structure of the material. For 
5 this reason it may be desirable to limit the Si content 
of the material to 0.95% at the most. 

Like Si, aluminium can improve corrosion resistance 
by forming aluminium oxide on the surface of the hanger. 
Furthermore, Al, Si and/or Mn may be added at the 

10 manufacture of the particulate starting material, these 
three components having a deoxidizing effect. As Mn does 
not contribute to the desired material properties of the 
hanger, the residual amount of Mn in the material is 
desirably limited to 1.0% at the most. 

15 Up to 0.5% Y and/or up to 4.0% Ta may be added to 

stabilize the oxide formations on the surface of the 
material in the same manner as at additions of Al and 
Si. Larger amounts of yttrium and tantalum do not 
provide any further improvement of the corrosion 

20 resistance. 

Al may form a hardness -increasing intermetallic 
compound with nickel {y') t and therefore the material 
may contain at the most 2.5% Al. If the alloy also 
contains Ti in larger amounts of at the most 2.0%, the 

25 aggregate contents of Al and Ti of the material may not 
exceed 4.0%, as Ti may also form part of the undesired 
y' -precipitations. To benefit from the corrosion- 
protective effect of aluminium and at the same time 
obtain a suitable safety against precipitation of y' , 

30 the material preferably contains less than 1.0% Al, the 
aggregate contents of Al and Ti at the same time 
amounting to 2.0% at the most. If the alloy contains Ti 
in an amount near the upper limit therefor, the Al 
content can advantageously be limited to 0.15% at the 
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most. To further suppress the formation of y' , the Al 
content is preferably less than 0.4%. 

Ti is a frequently occurring component of alloys 
containing chromium and nickel, and therefore it may be 
5 difficult to completely avoid a certain Ti content in 
the material. Preferably the Ti content is less than 
0.6% to counteract precipitations of hardness -increasing 
titanium carbides and borides. The interaction between 
Al and Ti renders it desirable to limit the Ti content 
10 to less than 0.09% so that Al can be added in amounts 
that can improve the resistance of the material to hot 
corrosion. 

The Fe content of the material is desirably limited 
to 5% at the most, the corrosion resistance decreasing 

15 with a higher Fe content. It is also possible to use a 
starting material containing cobalt, which does not have 
a negative influence proper on the corrosion resistance. 
Cobalt can partly replace nickel in the material if 
desirable for economic reasons. In amounts of up to 8.0% 

20 Co has no noticeable solution- strengthening effect on 
the Y-phase. Also in the cases when a nickel substitute 
is not desired, additions of cobalt in amounts of up to 
8.0% may be desirable because Co can alter the relative 
amounts of a-phases and 7-phases in a direction advan- 

25 tageous to the ductility of the material in that Co 

promotes formation of the 7-phase. This may be desirable ><* 
in particular if the material contains much Cr, for 
example more than 60% Cr. 

Boron can contribute to the particulate starting 

30 material of the mixed phase a+y having a very dense 
dendritic structure with a short distance between the 
dendrite branches. If the B content exceeds 0.2% f the 
amount of boron-containing eutectic and boride precipi- 
tations may assume an extent producing an undesired 

35 hardness -increasing effect. In amounts of up to 0.15%, 
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Zr may have the same favourable effect on the dendritic 
structure of the material as B and can therefore be used 
as an alternative or as a supplement to the addition of 
B. Preferably the B content is less than 0.09% to limit 
5 the amount of hardness -increasing precipitations. 

The particulate starting material may contain 
residual amounts of magnesium, but this component 
apparently entails no advantages in the present use, and 
therefore the Mg content of the material is desirably 

10 limited to 1.0% at the most. 

In a preferred embodiment the content in the 
material of the inevitable impurities N and O is limited 
to at the most 0.04% N and/or at the most 0.01% O. The 
content of O in the starting material may cause oxide 

15 coatings on the particles, and after the HIP process 
such coatings will be present as inclusions in the 
material, reducing its strength. The amount of N can 
advantageously be limited to said 0.04% to counteract 
the formation of hardness -increasing nitrides or 

20 carbonitrides . 

Niobium can be added to the alloy used in the 
manufacture of the particulate starting material. For 
economic reasons the Nb content is preferably limited 
to 0.95% at the most, but if the alloy contains notice- 

25 able amounts of N and amounts of C near the upper limit 
of 0.15%, it may be desirable to add up to 2.0% Nb to 
neutralise the tendency of N and C to form undesired 
carbide and nitride boundary layers on the particle 
surfaces. In the corrosion-resistant material niobium 

30 in amounts of up to 3.0% has surprisingly proved to have 
a positive influence on the structural transformations 
occurring at long-term operation of the hanger in the 
relevant temperature range. Thus an Nb content of more 
than 0 . 1% and preferably from 0.9 to 1 . 95% contributes 
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to the material retaining a high ductility after long- 
term operation. 

W and Mo are undesired components in the material, 
and if they occur, the material preferably contains less 
5 than 1.4% W and less than 0.9% Mo and the aggregate 
contents of W and Mo are less than 2%. This is due to 
the fact that both W and Mo have a solution-strengthen- 
ing effect on the basic structure in the material, the 
of+7 phase, which increases the hardness. To avoid 

10 precipitation of intermetallic compounds based on W and 
Mo, the aggregate contents of W and Mo are preferably 
less than 1.0%. 

Hf in amounts of 0.1-1.5% have a grain boundary 
modifying effect which has a positive effect on the 

15 ductility of the material at the operating temperature 
of the material in the range of 550-850°C. 

It is well-known that a facing of pure chromium on 
the surface of an element provides an extremely good 
corrosion resistance, but also that such a facing is 

20 very brittle without noticeable ductility, with the 
present invention it is possible to mix particles of a 
chromium content of more than 75 per cent by weight, 
such as pure chromium particles, into the starting 
material . Thus the hanger can be provided with a surface 

25 layer having a further improved corrosion resistance. 
The consequent reduced ductility of the surface layer 
may lead to cracking in it. The cracks will expose the 
subjacent material which, as described above, has a high 
ductility, which prevents the cracks from developing in 

30 to deeper cracks, and is hot corrosion resistant, 
limiting the corrosive erosion. The addition of the 
high-chromium-content particles thus enables the 
provision of a hanger having an optimum combination of 
corrosion resistance and ductility. 
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During the life of the hanger, the chromium content 
in the crystal grains near the surface will be reduced 
in step with the burning off of the chromium oxides at 
the surface of the element. The addition of the high- 
5 chromium- content particles counteracts this tendency as 
the high temperature level at the surface makes chromium 
from the high- chromium- content particles diffuse into 
the adjacent crystal grains of the composition indicated 
in claim 1. Thus a varied composition may be imparted 

10 to the particulate starting material with a falling 
content of high-chromium- content particles at an 
increasing distance from the surface of the hanger. 

With a view to obtaining high ductility, the 
corrosion-resistant material preferably has a hardness 

15 of less than 300 HV after heating to the temperature 
mentioned in claim 1 for said time, and even more 
advantageously the hardness is less than 285 HV # 
measured at approximately 20°C. 

In a preferred embodiment the corrosion-resistant 

20 material extends through the thickness of the entire 
hanger, viz., the hanger as an entirety or, if the 
hanger comprises several components, the components of 
the hanger as an entirety is/are made from the cor- 
rosion-resistant material. This does entail a higher 

25 consumption of the relatively costly starting material, 
but at the same time it obviates any problem of erosion 
of a corrosion-protective facing on a stronger base 
material. Whether it is most advantageous to manufacture 
the whole hanger from the corrosion- resistant material 

30 or to provide a basic body with a corrosion-protective 
facing depends, i.a., on the dimensions and geometry of 
the hanger. If the hanger has a section with a very 
large thickness, it is also possible to insert a core 
piece of a cheaper material or to use cheaper 

35 particulate material at the middle of the hanger to 
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achieve a saving in the consumption of the particulate 
starting material. 

As a consequence of the fact that the corrosion- 
protective material is applied in a HIP process, the 
5 thickness of material can be chosen according to need 
by merely using the particulate starting material in an 
amount adapted to the desired thickness. This is a 
pronounced advantage compared with, for example, welding 
on of a facing where the welding procedure has to be 
10 repeated many times if larger layer thicknesses are 
desired. 

Examples of the invention will now be explained in 
further detail below with reference to the very sche- 
matic drawing showing a side view of an example of a 

15 hanger according to the invention. 

A hanger 1 comprises a flange piece 2 which may be 
mounted on the inner surface of the wall of a combustion 
chamber of a furnace, a refuse incineration plant or a 
combustion plant of a power station, for example, by 

20 means of bolts, pins or screws, not shown, inserted 
through holes 3 in the flange piece. It is also possible 
to insert the flange piece in suitable holding recesses 
in the wall, and in this case the holes 3 can be 
omitted. 

25 A body section 4 projects from the flange piece and 

has a length adapted to the distance of the supported 
element to the wall in the combustion chamber. The body 
section 4 passes over into a supporting section 5 which 
may be curved, as shown, when the hanger is to support 

30 a pipe. Other designs are also possible. The hanger may, 
for example, comprise several components clamped 
together at the mounting of the supported element. 

As mentioned above, the hanger is made fully or 
partially by means of a HIP process. The HIP process is 

35 well-known (HIP is an abbreviation of Hot Isostatic 
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Pressure) . This process uses particulate starting 
material which may, for example, be manufactured by 
atomization of a liquid jet of a melted nickel and 
chromium containing alloy into a chamber with an 
5 inactive atmosphere, whereby the drop-shaped material 
is quenched and solidifies as particles with the very 
dense dendritic structure ar+7. The particulate material 
may also be called a powder. 

The particulate starting material is placed in a 

10 mould in an amount optionally adjusted to the desired 
thickness of the corrosion- resistant material. As 
mentioned, at the same time high- chromium- content 
particles may be admixed. Then the mould is closed and 
a vacuum is applied to extract undesired gases . Then the 

15 HIP process is started in which the particulate material 
is heated to a temperature ranging from 950 to 1200°C, 
and a high pressure of, for example, 900 to 1200 bar is 
applied. At these conditions the starting powder becomes 
plastic and is unified to a coherent, dense material 

20 substantially without melting. Then the hanger is 
removed and, if necessary, machined to the desired 
dimensions . 

Examples will now be given below to illustrate the 
mechanical properties of the hot-corrosion-resistant 
25 material. 

p 

Example 1 

Based on particulate starting material analyzed at 46% 
Cr, 0.4% Ti, 0.05% C and a balance of Ni # a rod-shaped 
body with a diameter of 30 mm and a length of approxi- 
30 mately 1000 mm was manufactured by means of the HIP 
process. After placing in the mould, the starting 
material was heated to a temperature of 1150°C and 
pressurized to approximately 1000 bar, and after a dwell 
time of approximately 2.5 hours at these conditions the 
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body was returned to room temperature and normal 
pressure. From the rod-shaped body, sample discs 
approximately 8 mm thick were cut. The average hardness 
of the discs was measured at 269 HV20 at room tempera - 
5 ture. The discs were then heat treated at a temperature 
of 700°C for 672 hours. After the heat treatment the 
average hardness of the discs at room temperature was 
measured at 285 HV20. It could thus be ascertained that 
the heat treatment only gave rise to a very limited 
10 increase in hardness. 

ExampJLe 2 

Based on particulate starting material analyzed at 
49.14% Cr, 1.25% Nb, 0.005% C and a balance of Ni a rod- 
shaped body was manufactured in the same manner as in 

15 Example 1, and sample discs were cut, the average 
hardness of which was measured at 292 HV20. The discs 
were then heat treated at a temperature of 700 °C for 672 
hours, whereupon their average hardness was measured at 
260 HV20. It could thus be ascertained that the heat 

20 treatment gave rise to a reduction in hardness. 

Example 3 

In the same manner as in Example 1, three rod- shaped 
bodies where then manufactured, the first one of which 
was analyzed at 46% Cr, 0.4% Ti, 0.05% C and a balance 

25 of Ni, the second one of which was analyzed at 49.14% 
Cr, 1.25% Nb, 0.005% C and a balance of Ni, and the 
third one of which was analyzed at 54.78% Cr, 1.26% Nb, 
0.005% C, 0.1% Fe and a balance of Ni. From each of the 
three bodies, pieces 120 mm long were cut and machined 

30 in the usual manner into tensile test pieces. The test 
diameter of the test pieces with 46% Cr was 3 mm, while 
the test diameter of the test pieces of the two other 
alloys was 5 mm. The average hardness of the test pieces 
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was measured, whereupon a batch of test pieces was heat 
treated for 48 hours at 700°C / a second batch of test 
pieces was heat treated for 336 hours at 700°C, and a 
third batch of test pieces was heat treated for 672 
5 hours at 700°C. Out of the two last -mentioned alloys a 
fourth batch of test pieces was furthermore manufactured 
with a test diameter of 6 mm* The fourth batch of test 
pieces was heat treated for 4392 hours at 700°C. After 
the heat treatments the average hardness at room 

10 temperature of the test pieces was measured, and tensile 
tests and impact tests were carried out at room tempera- 
ture to test the mechanical properties of the materials. 
The hardness measurement was carried out according to 
the Vickers method (HV20) , and the impact strength was 

15 measured according to Charpy' s U-notch test in which the 

minimum load-bearing area of the test pieces was fixed 
2 

at 0.5 cm . The test results are reproduced in the below 
Tables 1 and 2. It should be noted that the measuring 
results marked by an asterisk indicate test pieces which 

20 fractured prematurely owing to a machining error. 

The test results show that the HIP-manuf actured 
hot-corrosion-resistant material does not have its 
ductility reduced by a long-term heat load at a tempera- 
ture level representative of operating temperatures for 

25 a hanger of the present type. 

It also appears that the other mechanical prop- 
erties of the material are excellent. The tensile 
strength of the material before heat treatment is 
substantially higher than is usual for nickel alloys 

30 with a high content of chromium. The heat treatment is 
seen to give a limited drop in tensile strength down to 
a level which is still advantageously high. The heat- 
treated test pieces generally exhibit an elongation at 
rupture of more than 20%. At the heat treatment, also 

35 an increase in elongation at rupture and in area 
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reduction is seen, which means that the material gets 
a higher ductility. It also appears that the niobium 
containing materials heat treated for just below 4400 
hours achieve an elongation at rupture of approximately 
5 30%, the area reduction being at approximately 50% after 
long-term heat influence. At the heat treatment from 672 
to 4392 hours, the elongation at rupture is seen to have 
increased by up to 50%. These results show that the 
corrosion- resistant materials according to the invention 
10 are valid construction materials with extremely fine 
strength properties, also after a long-term heat 
influence. 

The materials also appear to have an extremely high 
impact strength. Compared to the impact strength of the 

15 HIP -manufactured material, the impact strength is 
increased considerably by the heat treatment which 
imitates the operating conditions of the materials. 
Thus, apart from immaterial reductions of yield stresses 
and tensile stresses, the corrosion- resistant materials 

20 achieve better strength properties in operation at 
temperatures ranging between 550°C and 850°C. 

The extremely fine mechanical properties of the 
material render it suitable as a construction material 
proper, which at the same time has the excellent cor- 

25 rosion-resistant properties known per se. 

As further examples of corrosion- resistant 
materials according to the invention may be mentioned 
the material with the following composition: 60% Cr, at 
the most 0.02% C, at the most 0.2% Si, at the most 0.5% 

30 Mn, at the most 0.5% Mo, at the most 0.2% Cu, at the 
most 0.005% B, at the most 0.002% Al, at the most 0.02% 
Ti, at the most 0.02% Zr, 1.25% Nb, at the most 0.5% Co, 
at the most 0.5% Fe, at the most 0.05% N, at the most 
0.02% 0, and a balance of Ni, and the material with the 

35 following composition: 45% Cr, at the most 0.02% C, 1.5% 
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Si, at the most 0.5% Mn, at the most 0.5% Mo, at the 
most 0.2% Cu, at the most 0.005% B, at the most 0.002% 
Al, at the most 0.02% Ti, at the most 0.02% Zr, 1.25% 
Nb, at the most 0.5% Co, at the most 0.5% Fe, at the 
5 most 0.05% N, at the most 0.02% O and a balance of Ni . 

In the above description, all percentages of alloy 
components are expressed in terms of per cent by weight. 
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PATENT CLAIMS 
1. A hanger (1) in a combustion chamber in a 
combustion plant such as a refuse incineration plant or 
a combustion plant in a power station, in which at least 
5 the surface of the hanger, which is exposed to corrosive 
influence from the combustion products, is made of a 
hot -corrosion- resistant material containing nickel and 
chromium, characterized in that the cor- 
rosion-resistant material is made of particulate 

10 starting material, which by a HIP process has been 
unified to a coherent material substantially without 
melting of the starting material, that in terms of per 
cent by weight and apart from the common impurities and 
inevitable residual amounts of deoxidizing components 

15 the corrosion- resistant material comprises from 38 to 
75% Cr and optionally from 0 to 0.15% C, from 0 to 1.5% 
Si, from 0 to 1.0% Mn, from 0 to 0.2% B, from 0 to 5.0% 
Fe, from 0 to 1.0% Mg, from 0 to 2.5% Al, from 0 to 2.0% 
Ti, from 0 to 8.0% Co, from 0 to 3 . 0% Nb as well as 

20 optional components of Ta, Zr, Hf, W and Mo, and a 
balance of Ni, the aggregate contents of Al and Ti 
amounting at the most to 4.0%, and the aggregate 
contents of Fe and Co amounting at the most to 8.0%, and 
the aggregate contents of Ni and Co amounting at the 

25 least to 25%, and that the corrosion- resistant material 
has a hardness of less than 310 HV measured at approxi- 
mately 20°C after the material has been heated to a 
temperature within the range of 550-850°C for more than 
400 hours. 

30 2. A hanger according to claim 1, charac- 

terized in that the content of C of the material 
is less than 0.08%, preferably less than 0.02%. 

3. A hanger according to claim 1 or 2, cha- 
racterized in that the content of Al of the 

35 material is less than 1.0% and at the same time the 
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aggregate contents of Al and Ti amount at the most to 
2.0%, and that suitably the content of Al is less than 
0.4%, preferably less than 0.15%, and at the same time 
the content of Ti is less than 0.6%, preferably less 
5 than 0.09%. 

4. A hanger according to any one of claims 1-3, 
characterized in that the content of Cr of 
the material is higher than 44.5%, preferably higher 
than 49%. 

10 5. A hanger according to any one of claims 1-4, 

characterized in that the content of N of 
the material is at the most 0.04%, and suitably the 
content of O is at the most 0.01%. 

6. A hanger according to any one of the claims 1-5, 
15 characterized in that the material further 

contains up to 0.5% Y and/or up to 4.0% Ta. 

7. A hanger according to any one of claims 1-6, 
characterized in that the content of Nb of 
the material is at the most 2% and preferably in the 

20 interval from 0.1% to 1.95%, suitably at least 0.9%. 

8. A hanger according to any one of claims 1-7, 
characterized in that the material further 
contains up to 0.15% Zr, and that the content of B of 
the material is suitably less than 0.09%. 

25 9. A hanger according to any one of claims 1-8 , 

^characterized in that the material further 
contains from 0.1 to 1.5% Hf. 

10. A hanger according to any one of claims 1-9, 
characterized in that the material further 

30 contains less than 1.4% W and less than 0.9% Mo, and 
that the aggregate contents of W and Mo are less than 
2%, preferably less than 1.0%. 

11. A hanger according to any one of claims 1-10, 
characterized in that particles with a 

35 chromium content of more than 75% by weight are mixed 
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into the starting material at least at the surface 
facing the combustion chamber. 

12. A hanger according to any one of claims 1-11, 
characterized in that after heating to said 

5 temperature for said time the corrosion-resistant 
material has a hardness of less than 300 HV, preferably 
less than 285 HV measured at approximately 20°C. 

13. A hanger according to any one of claims 1-12, 
characterized in that the corrosion- 

10 resistant material extends over the thickness of the 
entire hanger. 
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AMENDED CLAIMS 

[received by the International Bureau on 13 October 1997 (13.10.97); 
original claims 1-13 replaced by new claims 1-14 (3 pages)] 

1. A hot -corrosion- resistant material containing 
nickel and chromium, the corrosion-resistant material 
being made of particulate starting material, which by 
5 a HIP process has been unified to a coherent material 
substantially without melting of the starting material, 
characterized in that in terms of per cent 
by weight and apart from the common impurities and 
inevitable residual amounts of deoxidizing components 

10 the corrosion- resistant material comprises from 38 to 
75% Cr and optionally from 0 to 0.15% C, from 0 to 1.5% 
Si, from 0 to 1.0% Mn, from 0 to 0.2% B, from 0 to 5.0% 
Fe, from 0 to 1.0% Mg, from 0 to 2.5% Al, from 0 to 2.0% 
Ti, from 0 to 8.0% Co, from 0 to 3.0% Nb as well as 

15 optional components of Ta, Zr, Hf, W and Mo, and a 
balance of Ni, the aggregate contents of Al and Ti 
amounting at the most to 4.0%, and the aggregate 
contents of Fe and Co amounting at the most to 8.0%, and 
the aggregate contents of Ni and Co amounting at the 

20 least to 25%, and that the corrosion- resistant material 
has a hardness of less than 310 HV measured at approxi- 
mately 20°C after the material has been heated to a 
temperature within the range of 550-850°C for more than 
400 hours. 

25 2. A hot -corrosion-resistant material according to 

claim 1, characterized in that the content 
of C of the material is less than 0.08%, preferably less 
than 0.02%. 

3. A hot -corrosion-resistant material according to 
30 claim 1 or 2, characterized in that the 
content of Al of the material is less than 1.0% and at 
the same time the aggregate contents of Al and Ti amount 
at the most to 2.0%, and that suitably the content of 
Al is less than 0.4%, preferably less than 0.15%, and 
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at the same time the content of Ti is less than 0.6%, 
preferably less than 0.09%. 

4. A hot -corrosion-resistant material according to 
any one of claims 1-3, characterized in 

5 that the content of Cr of the material is higher than 
44.5%, preferably higher than 49%. 

5. A hot -corrosion- resistant material according to 
any one of claims 1-4, characterized in 
that the content of N of the material is at the most 

10 0.04%, and suitably the content of O is at the most 
0.01%. 

6. A hot-corrosion-resistant material according to 
any one of the claims 1-5, characterized 
in that the material further contains up to 0.5% Y 

15 and/or up to 4.0% Ta. 

7. A hot -corrosion-resistant material according to 
any one of claims 1-6, characterized in 
that the content of Nb of the material is at the most 
2% and preferably in the interval from 0.1% to 1.95% # 

20 suitably at least 0.9%. 

8. A hot -corrosion-resistant material according to 
any one of claims 1-7, characterized in 
that the material further contains up to 0.15% Zr, and 
that the content of B of the material is suitably less 

25 than 0.09%. 

9. A hot-corrosion-resistant material according to 
any one of claims 1-8, characterized in 
that the material further contains from 0.1 to 1.5% Hf . 

10. A hot-corrosion-resistant material according 
30 to any one of claims 1-9, characterized 

in that the material further contains less than 1.4% W 
and less than 0.9% Mo, and that the aggregate contents 
of W and Mo are less than 2%, preferably less than 1.0%. 

11. A hot-corrosion-resistant material according 
35 to any one of claims 1-10, characterized 
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in that after heating to said temperature for said time 
the corrosion- resistant material has a hardness of less 
than 300 HV, preferably less than 285 HV measured at 
approximately 20°C. 
5 12. A hanger (1) in a combustion chamber in a 

combustion plant such as a refuse incineration plant or 
a combustion plant in a power station, in which at least 
the surface of the hanger, which is exposed to corrosive 
influence from the combustion products, is made of a 
10 hot -corrosion-resistant material containing nickel and 
chromium, characterized in that said 
material is a hot -corrosion- resistant material according 
to any one of claims 1-11. 

13. A hanger according to claim 12, charac- 
15terized in that particles with a chromium content 

of more than 75% by weight are mixed into the starting 
material at least at the surface facing the combustion 
chamber . 

14 . A hanger according to claim 12 or 13 , 

20 characterized in that the corrosion- 
resistant material extends over the thickness of the 
entire hanger. 
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